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EXPANDABLE GOUPLIiNG 

TECHmGALFpLD 
The piesm inv^ntiipns jrelate to -sgnd-control apparatus fpruse^ subterranean wells, 
and in particular cpritemplate iiriprpyeid mechanical apparatus" for cpupling sectipns of radially 
expahdable pipe imdm^ 

BaWSKGROyrp OF THE |NVETO0N^ 

Xhe.cootrpl.oftK^^ 

in the oil production industry. The introduction of sand or gravel into the wellbore c&mmonly 
occurs imder certsin well iqpnditipn^. The. infroduptibn of thesfi?:maten^ into the well causes 
problems; ihclUding,^ plugged formations or well tubings/ arid erosioii of tubmg and equipment. 
Thetehaye therefo^^ 
pibductipnstre^ 

has been^aiprocedi^^ hi gener4 this/involves ijlacm|;arselectea.saiid or. 

gravel into theiannufc 
thatipiuppse. The ibase p%^ 

pipe while exduding A sandrCPritrol screeri is cominonly use^ 

base pipe.. An apgrqpriately sked screeii iSicommbiii^^ iftto 'a^acs^t a^^^^ arpuiid the 

outside pf: the base >pipe tp^ prevent the ;eritry-<)f 'sahd:- Exdrttpla^ Apparatus and methbds of 

cpnhecting a sand-coiitrpl: screenjacket aK^^ 

Number 5;93i;232,aHcl^ 
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Utis a5;?ignee aiid are incdtporated herein for iall purposes by this reference thereto. 

One method of enhancing production in a well u$ing a sand^control screen jaeket assembly 
includes causing; tlie radial expansion of the base pipe and surrounding screen: jacket^^^ 
drawing a mechanical expansion tool through the base pipe; A problem inl th^part-,^ • 
radially exparicbbie base pipes lies in providing a suitable coupling, between base pipe .sections. 
Standard couplings are subject to sepafatiori: or fracture upon expansion, which ;can lead to, the 
introduction of sand and gravel into the production stream. There is a need for joining sections of 
base pipe vyith a coupling that .wili retain' sufficient strength ajid _ sandrcoritrbllmg properties 
subsequent to radial expansion of the base pipe sections and coupling. 

Due ta the aforernen|SonQd problems with tlie introduction^ of sand arid gravel into the 
production stream^ a need exists for apparatiis^^^^ inethods providing a Tdbust raechianical sand- 
controlling coupling behveen sections of base pipe.. Such a coupling;:^^^^^ dpwnhoie 
production;conditions;:inclu^ 

SUMiyiARyOF IN\^NTIQNS: 
In general, the inyentipnsjpibyide-appa^ methods for, coupling .^ecj^gr^ pt 

expandable- pipe. The^ apparatu$ generally employs :a .radia^ QxpmdMp. sle^Y!^ couplir^ for 

joinmg ends of two; radially expandable pipes. The expandable coupling: naay:Jm sand- 

coiitroliing joint between the pipe s.e^^^^^ 

According- toione aspect .of the : m the: coupling ihcludes: a . san^^^^^ 

operably encasing- a radially expandable sleeve. 

According to :mother aspect of the invention^ the radially expandable sleeve ; is provided 

with expansion slots. 
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According to yet another aspect of the invention, the radially expandable slee^^^^^ 
in its- inner surface for operably engaging corresponding threads in the outer :Surf£Lce of the . two 
pipes. 

According to still another aspect of th^ invention, the radially expandable s^^^ is 
configured to provide pin-ahd-beU jbihts betvyee^ the coupling ends and pipe ends. 

According to stiU: pfeer aspects of the invention, methods arie prpyided-fot coupling two 
sections of radiaiiy expandable pipe including the steps of inserting arici^s^cunng^^t^^ of a first, 
radially expandable pipe-section .into::a first eiid of ia radially expandable^san^ 
and insefrtijig and securing an: end^o^^ secpndradialiy expandable pipe secli#4nto:a end of 
the radially expandable sand-controUing sleeve. Methods for expanding :all ^expandable pipe 
assembly are pro vided: . ^ 

BRJDEFDESGR^TION OF THE PRAXWNGS 
The aeeompanyirig drawings are incorp^ into and form a part of ?the specificatidn.to 
illustrate several examples of: the^^^^^^^^ These. drawngsvlQgether^w 

serve to explain the:- principals: (iE the in\^ritions. The: drawings are Qrily :for \hp :purpose: of 
illustrating prefeiTed;and.alternatiye Samples of how the inyentionsiiQaabfti^ ^ .are 

not to be eonsfenied as linaifing theiinvei^ to only: the iUustrdEe<fcand desci^ed :^ami^es. th6 
various adyaritages and features of the. present inve will bfe apparentJfo 
the drawings m wMtSi? 

FIGURE 1 is a Iphgitudin^^ partial cross-sectional view of two sections of pipe and a 
coupling according to the invention; and 

EIGURE^ is a longitudinal partial cross-sectional view ^f^he two sections-of pipe:W 
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DETi^LEP DESCRIFII 

The: present inventions: are descnhed fey : reference to drawings , showing one or tiibre' 
examples of how the inventions can be made and _use^^ !ta these drawings, refereri^^ cKaracters are 
used throughout the seyeral views to indicate like X)r corresponding parts. 

In^the description which follows, like .or corresponding parts are ;m tlie 
specification and. drawings with- the .saine reference numerals, jespeptiyely,. TTie .dta^^^^ are not 
neeessarily to scale and' the .proportions of certain parts.: have been exaggerated to- jbdtter illiistrate 
details aiid :features of the iiwentibn. In iiie following^. description,, the tenHS -upper^^" "upward," 
"Ipwef," "below, 'V do wnhdle-^ and the like, as used herein^ shaU inean^^ 

the:bottom, or furthest extent of,: the surrounding \v^ even though the wellbore or :portions of it 
maybedeviati^'orhQ €drrespondingly^^^ or"radiir^ orientationys^^^ 

the orientatipri. p'erpe^ to the longitudinal orientation: In the discussion which fpUows 

generally cyiiiidi^^^ 

Bfefenii!g:ge^^ and 2, the general strucfiare of cPUpliiig^^lO 

pipejsectipn; 12:aM ^i seoqnd^^ 14 utiHiing; the present is shovm. -It: 

^will be^pbyiQus:lp.thosfe:^ tR^it the opposite enidf (n<ftv^^ :o^the pipes-45j 5l4 

nwy be:a)n$t^ in; any 3iiar^ and 

tiiisit the pipe^^secioiis de$CiSh^ inay to;'^ pipe ^string; ii the^refeited 

embodiment of the inye^^^ racUMly exp®^ pipe sectioias 12^ 14 are coupled direct^ to 

prie another tafpiTO a cpritihupus bzfee p 15. 6f course additiphalsectib^^^^ may be 

:used to form basepip^^^ The base pipe 16 h^ 
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thrpugh which 'fluids in the well enter the ihterior of the base pipe 20. The number and 
configuMidh of the pe^^ hetween: fluid 

prdductioiivand pip is maintained, the base pipe.sections. are provided in lengths suitable 

for shippirig arid -handtiiig^^^ Tihe pipe sections are theii jbined^ w^^^ couplings at the welLsite to create 
a piipestririg of the desired length. At one or botlx ends, the base pipe string may be coupled to, non- 
expandable tubiftg, usualiy u$ed| of the wellbdre.. 

Now referring prirtiain 10 has a radially expandable sleeve=22: 

designed tbexpandmprc^ Theisieeve;2^ has aiirstehd 

.portionj24^and a^ccjhd end pcjtioi> %6 ^esigried'fo accept the pipe section: end port^ 
respectivSly; The jlejsve -22 is p and has Expansion slots; 32 to facilitate^ 

raidial expansion^ The-slpt^^ as shown in :]^igure:l,i)ut^^^ 

be round, helical, or another shapiSi s^^ lo^g :as radial expansion is- proyided^^fo^^^^ Optionally; the 
exppLsipn slots may^lie/^ form of grop^ of tiie sleeve: raA^ 

through the sleeye wall^s^^ 

The firstind second s]eeve^ends"24, 25:and coirespbndirig firstiWd second 
28; 30 are designed to provide a loiMng iiiechani^s^ hetween tiiie sleeve 2^^^ 12 
and,14. fxit^^^jobfy ftie ipc^ng^i^^ has Ifireada34 da the inner; su^^ <3^;the ^leeVe 
24i, 26 and cornplfeme^ on Uie pufe^s^ 40 of the pipe sectii^: end^ 30. The 

threaded end portip^ 12, il4 may form 

Mternafiv^: to .thejpreferie^ the coupling may be configured in- a-malie- 

male or male-female manner. Other locking mechanisms may also be used such asiinterlockiiig 
pinrandrsooketm^chaiiisms or corresponding set screws and threaded hdles. 

Other locking mechanisrns arevgenerally^ ta^^ in, the art, A sheath 42 . may be used to 
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concentrically encase the^^^ra^^^ The sheath 42 preferably fdrms a:sand- 

controUing joint with: thie: expiindable: sleeve 22. The .sheath 42 is prefembly^^ i^^^ an 
elastomeric material but niay be made of a sufficiently expand^^ piece- pfsheetima^^ The use 
of a sheath, is partieularly advant^epusr in^^;^^^^ the. coupling can be. made indre Te^^ 
without sacrificing sand-cpritrol ling properties. 

Now referring prifnariiy ltd :R^ire.=2i thfe iadial expanisioii df t^iro^^s^ of: radially 
expand^le. pipe 1 2, 14 and^cx^upling 1 0 is shown,. The end portion 28 of the^first pipe section 1 2 is 
;inserted^rid secured m the first end 24 of the cdi^^ The^eridportioriSO of the second 

pipfe section 14is'|Ucewise inserted^ a^^^ end:26 of the slpeye-22v As shown jn 

Figure 2, an expansiqn:tbdl,44TO pau^ixig tUe^raii^ of ' 

thg pipe sections 12; 14 arid coupling 10^ Tie expan$^^ 

known in the arts, the cpnfigiiratip^^ the .inyentipn.. The^ expansion tool 44 

is -used to calise^ the exjiarisro ^coyplmg 10 to a; larger diarnetet pipe 17 ^and 

coupling 11. 

Upon radi^; expmsiori, ffie^ e^^ 32 in fee sleeve 22 distoiS . to faci^ radial- 

expansion; of the. sleeve 22 without Mure of the steeye,material. The $Iee\^;22;^expansion is 
proportional tp the^expan^ion^of t^^ ensures that aisandHcont^ 

maintaihediaf ihe outer surface- :if:an optional 
sheath 42 is used, sac^^piitollingjQini betweeatheiiicui^ surface^ xif the 

sheath aiidthe,putersi3r^ In either ^ase/^fe^^^ 

close-fitting to exclude sand particles. of predetermined size desired to be. -excluded vfrom t^^ 
production stream, but ndt necessari}y^fluid :tig^^ The joint 46 behveen the"sleeve J22 aiid the 
pipe sections 12 and 14 are preferably sandTCbntrdl^ but may merely present a tdrtudus:path 
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for sand leakage; ^Such a Tortuous path w sand-control leakage as. fluiiflowed more 

reaaily/ through the; perforations JiS, As the expanded pipe 17 and coupling -assembly l l- are 
radially expanded, theiy preferably maintain a sand-eontrolling fit. Each pipe section 1 2^ 14^ has a 
fe^^tiye tenriiriai end 54y 56:-inside;the 5leeye-22. The terminal ends 54^ 56;may^b<e^within;sa^ 
co^i^ edntact with one another as shown in Figures 1 arid 2 creating.a pipe-tb- 

pijpe sahd-coritrpl joint. Optionally; the teii^ of the pipe seet^ be separated beyond 

sandTControlIing proxirriity so lo are provided at the junction of the pfipe 

aiici sleeve? 46 ahd/dr at the juhetioh of the; sheiath : and sleeve 48, preSeMng the sm^^ 
integrity of the produ^ 

The' ernbbdiments showix-aqd d^cnb©3 aboye are ; 6n^^ ^^y, details are 

often; found- in the art siich as:: base^pip^ coWfigui^io ba$e:pipe 
perforations or the use of sand-con Therefore,,m9ri^ 
:SUGh details; are neither shown descrited; It is ndt cM that aU : Qf >th^ 
elements; or steps described Md shov^m^ inveniteti herdn.; Eyen though, riui^ 
characteristics and- advantages df the^^ the foregpihg. 

descrijStipn, together;^ arid &nctipn of the xi^ 

iilustratiye,0JTiy,,:an chang^^^m iniheTde^t^ e§pegiially fe . 

:mTangement ottherparts^^w myentions:to ftie^^^^ by the 

•bro:ad.general. meaning olthe: tern 

The:.restrictiY!e descri^^^ drawings of .the spec^^^ abovjs do riot poirit out. 

what an infiingement of Ms patent would be, but are to provide at least- one explanation of how to 
make and:use the inventions, The.liniits of t^^^^^ and/the bounds -Qf th^ 

^are measured; by and defined;in the folio 
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WHAT IS CLAIMED: 

1, An apparatus,Tfor coupling two. radially expandable {pipes for use inva subfeitariean vvell 
comprismg: 

two radial ly expandable pipes; and 

a radially expandable sleeve coupled to each pipe at:a sleeve connection.' 

2; An apparatus for coupling two radially expandable pipes for use in a Subterranean well as 
in claiiri 1 wherein the sleeve connections are sand-controlling. 

3, An apparatus for coupling two radially expandable pipes for u$e in a subterranean Well as 
intclaim 1 whereinithe sleeve conriecfibns. comprise piri-and-ball joints, 

4. An apparatus for cbtipling tWdJrad^^^ for ijsein.a subteir^ 

iii clm^ 1 Wherein the sleieive GprmeGtibns coi^^^ threads on the puter surface of ea;ch;pipe: and 
corresponding threads on the 

5.. Ah;appiia^ 

ih.cl?Lim 1 V^ereiii pneof of thejtwppipa^ pipje 

joint encased by the radially expimdable sl^^^ 

6. Aji appmatus for coypto 
in claim 5 wherein the pipe joiritiiis :Sarid-c^ . 
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1\ An apparatusibr coupling: ;hvo.rMia^^ use in a subterrajiean well as 

in claim 1 ^yherein theriadi^^ steeye comprises expansidft slots. 

8. An apparatus for coupikgiwo radm^^ a subterranean well as 
in claim I wherein the radially, e^^ expansion grooves. 

9. An apparatus for coupling.nyo radially expandable pipes for use in a subterranean well as 
jn claiim 1 fiirther comprising a: sand-co encasing the radially expandable sleeve. 

10. : An apparatus for couplinig tvvo radially exp^^^^ pipes for use in a subterranean well 
asjii claim 9 wherein the sandrcontrblling sheath is eiastomeric. 



9 



WOp2/l|S724 PC3yUS01/24687 

I L An apparatus for cbttplirig ir^idiajiy pip^s for use in a subteitaheari^wel!. 
comprisinig:; 

:a radially expandable sleeve having a first and second end, each eiid having a locking 
mebhanisrn Lportion; 

a first radially expandable pipe first pipe tenmnal end 

Mviit^ avld portion ooiresppri^^ portion of the first 

•end of thefslbeye ass^qibly for operably joiniiig't^^ to the first end of the sleeve at a first 

a second radially ^xpandiibl^ having second- :pipe terminal end, the second, pipe 
termiMr loclaM?^^ pQrtipn:co^^ portion 

of^heieporid^e^ 
^at a ;S'^iand pip pi nt, . 

12.^ An; apparatus for coupling; !tw for use in a subterranean well 

aiajnctairn irw^^ 

::13.. Ari^app^ir^ l^f !?oupMg^^^ for use in^^ 

a$;inclmm,ii2;w^ 

14 .An;:apparatuS:fer cot^^^ use k a.siibtOTanean^tt 

as in claim 12 yyiierein,the teni^ first and secorui pipes abut at a teriiiiibSl 
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15. An apparatus for coupling two radia^^^ expandable pipes for use.in a subterranean weir 
ias ih ciaira .14 wherein the terrriinal joint is sahd-contrblling. 

t.6' .. M appat^tus vfor <»u^^^^ fdr use -in a subterrarie^:w6ll 

as in claiiii i l iurther comprising a sheath: encasin| the radially expandable sleeve. 

17; An appafatus for coupling: ^^^^ 

/' 

as ih ciaim 16 wherein the sheat^^^ sand'ControlUng coriiiection. 

18, Ali'appJ^^ iise:in a subterranean 

a^/in claitfi. I j Wherein the i^^ expansion slots? 

|9i A nietb^ 

in$|rtihg a term a rMially expandable sleev^ 

iriseiiing ar te^^ pipie- mto the; rad^aUy ex^^ 

:sleeye;.and; 

:seciuiiig1hel 

:2Q; A method as;:in:cl^ini.l9 further comprise 

the ste^ 

.21, ,A methpdof :cpui>I^ twQiididUy. expandable-pipes as inx^ wheremihe sheaQi 
and:slejeye:abut^ 
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ends bf the fifs^^ 

23. A-method of cbqplihg tw^^ 
second pipes are secured to the. sleeye at pm-aind-ball jp^ 

24; A,methodof radiaUy^^^^^ a,pipe assembly in a subterranean well comprising :the 
steps of: 

placing iL radially; expanding pipe: assembly dowribQle in. a; subterranean well, the pipe 
assembly cbmpnsing tvyo rad^ p%es ;and a;radialiy;.expandable sleeve coupied-.tp 

e^ch.pipe at a sleeve connection; and 

radiajjy e^^jpandingjhe pro 

.. 25. A^method of radially.expMd^^^^ well as in cj^; 24 

wherein the sleeve conneetions^are sand-coritrcjlling. 

26. A-niethod <)f^ra(tiaily«xpand%S;p^e?9:^^ a^siti^&milM 
whCTgin the; slMve connectionsvcom^rise pkeraad-ba^^^^^ 

27. ; A method off radalfy expandiri^ kai stj^^ w/ell asflisclaim M 
wherein, tiie sleeve coniprisiMexpansi 
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28. A method of radially expanding- a subterranean well as in claim 24. 
wherein the pipe assembly further eomprises a sheathrencasing ft^^^ 

29. A method ^of radially- expanding: a pi^^^ in: claim 28 
wherein, the joint between the sheath, and., the; expandable sleeve is^ sand-cbritroUing, 

30. A method of radially exp^ding a pipe; assembly asvin claira 24; 
wWein thepipe assernbly is expanded by an exp comprisiiigvan exptosidn^^p 
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